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Introduction
In RAN1#80, WID on DL MIMO efficiency enhancements for LTE is agreed with following objectives:
	· Enhance SRS capacity and coverage [RAN1]
· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 
· Specify higher layer support of enhancements listed above [RAN2]
· Specify RF requirement of UE for the enhancements listed above [RAN4]


In this contribution, we provides our view for introduction of virtual cell ID for SRS. 
Discussion
SRS transmission is a crucial factor DL MIMO performance as well UL especially for TDD. Until Rel-15, several enhancements on SRS transmission have been introduced to LTE system. For example, increased number OFDM symbols for capacity enhancement is supported in Rel-13. Furthermore, orthogonal UL DMRS for multi-user spatial multiplexing between UEs which has partially overlapping BW is supported in Rel-14. However, such enhancements may not be enough for SRS capacity enhancements. One possible enhancement for SRS capacity is the support of virtual cell ID for SRS. While PUSCH and PUCCH allows higher layer configured identity, SRS only allows cell ID based sequence generation. In contrast to DL transmission which allows CoMP operation such as DPS, this configuration limits SRS operation of eNB. Especially, more performance benefits can be achieved by introducing virtual cell ID in following operation scenarios :
· CoMP: LTE specification supports CoMP operation from Rel-11 considering various scenarios such as CoMP scenario 4. The specification supports have mainly focused on DL enhancements. For DL, various enhancements such as PQI, configuration/dynamic indication of DMRS and CSI process have been introduced. In such CoMP scenarios, it is natural to consider UL CoMP transmission. However, SRS capacity may not be sufficient considering multiple TPs and can degrade system performance. Especially for CoMP scenario 4, this degradation can be more severe than other scenarios. As illustrated 
· [image: ]
· Figure 1. CoMP scenario 4
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· Figure 2. Beamformed SRS transmission in FD-MIMO
in Figure 1, eNB and multiple TPs which are connected with optical fiber and share cell ID in this scenario. Since eNB can control multiple TPs dynamically, high performance gain can be brought by utilizing this scenario. However, sharing cell ID can bring insufficient SRS capacity since eNB and multiple TPs share cell ID.
· FD-MIMO: As technology develops, number of UL TX antennas is growing than before. Reflecting the current status, NR adopted 4 RX as a mandatory UE capability in FR1. Considering such aspects, implementation of larger number of UL TX antennas is becoming more reasonable than before. In order to support larger number of UL TX antennas, more SRS capacity should be secured to support orthogonal SRS transmission for each UL TX antenna. Considering such SRS capacity increase, enhancements on SRS capacity such as larger number of OFDM symbols for SRS transmission are introduced in Rel-13 FD-MIMO. However, such increment requires high RS overhead and results in performance degradation. When number of TX antennas is small, such non-orthogonal beamformed transmission would result in larger inter-user interferences. However, it should be noted that larger number of TX antennas improves the spatial resolution of beamformed SRS transmission illustrated in Figure 2. As a result, gNB can utilize SRS transmission within relatively smaller time/frequency resources by utilizing non-orthogonal transmission thereby reducing interference. 
Observation: 
· Support of virtual cell ID for SRS can provide SRS capacity and corresponding performance enhancements.
Proposal: 
· Support dynamic selection of higher layer virtual cell ID for SRS.
Conclusion
In this contribution, issues on virtual cell ID for SRS transmission are discussed and our observation and proposal can be summarized as follows:
Observation: 
· Support of virtual cell ID for SRS can provide SRS capacity and corresponding performance enhancements.
Proposal: 
· Support dynamic selection of higher layer virtual cell ID for SRS.
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